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(54) Implantable medical device with external recharging coil 



(57) A rechargeable implantable medical device 
with an external recharging coil carried on the medical 
device proximal face is disclosed. The recharging coil 
can be attached to the medical device housing physi- 
cally, or chemically, or a combination of both physically 
and chemically. The recharging coil electrically couples 
through housing electrical feedthroughs to electronics 
configured to perform a therapy and a rechargeable 
power source both carried inside the medical device 
housing. Additionally methods for attaching the external 
recharging coil to an implantable medical device are dis- 
closed. The rechargeable implantable medical device 
can be a medical device such as a neuro stimulator, drug 
delivery pump, pacemaker, defibrillator, diagnostic re- 
corder, cochlear implant, and the like. 
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Description 

[0001] This disclosure relates to implantable medical 
devices and more specifically to a rechargeable implant- 
able medical device with an external recharging coil. 5 
[0002] The medical device industry produces a wide 
variety of electronic and mechanical devices for treating 
patient medical conditions. Depending upon medical 
condition, medical devices can be surgically implanted 
or connected externally to the patient receiving treat- 10 
ment. Clinicians use medical devices alone or in com- 
bination with drug therapies and surgery to treat patient 
medical conditions. For some medical conditions, med- 
ical devices provide the best, and sometimes the only, 
therapy to restore an individual to a more healthful con- 15 
dition and a fuller life. Examples of implantable medical 
devices include neuro stimulators, drug delivery pumps, 
pacemakers, defibrillators, diagnostic recorders, and 
cochlear implants. Some implantable medical devices 
provide therapies with significant power demands. To 20 
reduce the size of the power source and to extend the 
life of the power source, some of these implantable de- 
vices can be recharged while implanted with a transcu- 
taneous recharge signal. 

[0003] Some implantable medical devices configured 25 
for recharging have a recharging coil that is external to 
the medical device housing and located remotely away 
from the medical device housing. Although a remote coil 
can bee practicable for some situations, in other situa- 
tions an external coil carried on the medical device 30 
would be preferred. 

[0004] For the foregoing reasons there is a need for 
a rechargeable implantable medical device with an ex- 
ternal recharging coil with improved attachments to the 
medical device. 35 

In accordance with one aspect, the present inven- 
tion provides an implantable medical device with 
external recharging mean, comprising: 

40 

a housing having an interior cavity and an elec- 
trical feedthrough; electronics carried in the 
housing interior cavity, the electronics config- 
ured to 

perform a medical therapy; 45 
a rechargeable power source carried in the 
housing interior cavity and electrically 

coupled to the electronics; and, 
means for recharging carried externally to the 
housing and electrically coupled so 

rechargeable power source. 

In accordance with another aspect, there is provid- 
ed an external recharging coil for an implantable 
medical device, comprising: 55 

a wire coil configured to receive a recharging 
signal; at least two leads attached to the wire 



coil for electrically connecting the wire coil to 

the implantable medical device; and, 

at least one coil alignment detail configured for 

aligning the wire coil with a housing proximal 

face. 

In accordance with another aspect, there is provid- 
ed a method of attaching an external recharging coil 
to an implantable medical device, comprising: 

aligning the recharging coil having at least one 
coil alignment detail with at least 
one housing alignment detail located on a 
housing proximal face; attaching the recharg- 
ing coil by coupling at least one coil attachment 
detail to at 

least one housing attachment detail, 
connecting electrically the recharging coil to a 
coil feedthrough carried on the 

housing; and, 
sealing hermetically the recharging coil to the 
housing proximal face. 

According to another aspect, there is provided a 
method of attaching an external recharging coil to 
an implantable medical device, comprising: 

aligning the recharging coil having at least one 
coil alignment detail with at least 

one coil carrier alignment detail; 
attaching the coil carrier containing the re- 
charging coil by coupling at least one coil 

carrier attachment detail to at least one 
housing attachment detail; 
connecting electrically the recharging coil to a 
coil feedthrough carried on the 

housing; and, 
sealing hermetically the coil carrier containing 
the recharging coil to the housing 

proximal face. 

[0005] The medical device thus has an external re- 
charging coil attached to the medical device in an im- 
proved manner. In one embodiment, the recharging coil 
is carried on the proximal face of the medical device 
housing. In another embodiment, the recharging coil 
can either be carried on the proximal face of the medical 
device or detached from the proximal face and located 
remotely from the medical device. The recharging coil 
is electrically coupled through the housing electrical 
feedthroughs to electronics carried in the housing inner 
cavity. The recharging coil is also electrically coupled to 
a rechargeable power source carried in the housing in- 
ner cavity. The electronics are configured to perform a 
medical therapy or related purpose. 
[0006] Preferred embodiments will now be described 
by way of example only, with reference to the drawings. 
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FIG. 1 shows an environment of a rechargeable im- 
plantable medical device; 

FIG. 2 shows an rechargeable implantable medical 
device neuro stimulator embodiment; 

FIG. 3 shows an electronics block diagram of the 
rechargeable implantable medical device 
neuro stimulator embodiment; 

FIG. 4 shows a block diagram of a rechargeable im- 
plantable medical device embodiment; 

FIG. 5a shows a rechargeable implantable neuro 
stimulator embodiment; 

FIG. 5b shows an exploded view of the rechargeable 
implantable neuro stimulator embodiment of 
FIG. 5a; 

FIG. 6a shows a rechargeable implantable neuro 

stimulator embodiment; 
FIG. 6b shows an exploded view of the rechargeable 

implantable neuro stimulator embodiment of 

FIG. 6a; 

FIG. 7a shows a rechargeable implantable neuro 

stimulator embodiment; 
FIG. 7b shows an exploded view of the rechargeable 

implantable neuro stimulator embodiment of 

FIG. 7a; 

FIG. 8a shows a rechargeable implantable neuro 

stimulator embodiment; 
FIG. 8b shows an exploded view of the rechargeable 

implantable neuro stimulator embodiment of 

FIG. 8a; 

FIG. 9a shows an external recharging coil configured 
to be carried on the medical device embod- 
iment; 

FIG. 9b shows an external recharging coil configured 

to be positioned remotely from the medical 

device embodiment; and, 
FIG. 10 shows a flowchart of a method of attaching 

an external recharging coil to an implantable 

medical device. 

[0007] FIG. 1 shows the general environment of one 
rechargeable implantable medical device 20 embodi- 
ment. A neuro stimulator 22 is shown in FIG. 1 , but other 
embodiments such as drug delivery pumps, pacemak- 
ers, defibrillators, diagnostic recorders, and cochlear 
implants are also applicable. Implantable medical devic- 
es 20 are often implanted subcutaneously approximate- 
ly one centimeter below the surface of the skin with an 
electrical lead 24 or catheter extending to one or more 
therapy sites. The rechargeable implantable medical 
device 20 is recharged with a recharging device such 
as a patient charger or programmer 26 that also has a 
charging capability. 

[0008] Recharging an implanted medical device 20 
generally begins with placing a recharging head 28 con- 
taining a primary recharging coil 30 on the surface of the 
patient's skin near the proximal side of the medical de- 
vice. Some rechargers 26 have an antenna locator that 
indicates when the recharge head 28 is aligned closely 



enough with the implanted medical device 20 for ade- 
quate inductive coupling between the primary recharg- 
ing coil 30 and the implanted medical device 20. The 
recharge power transfer signal is typically a frequency 

5 in the range from 5.0 KHz to 10.0 KHz and can be a 
higher frequency when the primary recharge coil 30 is 
remotely located from the implanted medical device 20. 
The power transfer signal is converted by the implanta- 
ble medical device 20 into regulated DC power that is 

10 used to charge the rechargeable power source. Once 
the recharge module fully charges the power source, the 
recharge module can be configured to serve as a power 
source for the implanted medical device while power is 
still being received. Telemetry can also be conducted 

15 between the recharger and the implanted medical de- 
vice during recharging. Telemetry can be used to aid in 
aligning the recharger 26 with the implanted medical de- 
vice 20, and telemetry can be used to manage the re- 
charging process. Telemetry is typically conducted at a 

20 frequency in the range from 1 50 KHz to 200 KHz using 
a medical device telemetry protocol. For telemetry, the 
recharger 26 and implanted medical device 20 typically 
have a separate telemetry coil. Although, the recharge 
coil can be multiplexed to also serve as a telemetry coil. 

25 [0009] FIG. 2 shows a rechargeable neuro stimulator 
22 with a lead extension 32 and a stimulation lead 34 
having electrical contacts 36. FIG. 3 shows a neuro stim- 
ulator 22 electronics block diagram. The neuro stimula- 
tor 22 generates a programmable electrical stimulation 

30 signal. The neuro stimulator 22 electronics comprises a 
processor 38 with an oscillator 40, a calendar clock 42, 
memory 44, and system reset 46, a telemetry module 
48, a recharge module 50, a power source 52, a power 
management module 54, a therapy module 56, and a 

35 therapy measurement module 58. All components of the 
neuro stimulator 22 are contained within or carried on 
the medical device 20. 

[001 0] FIG. 4 shows a block diagram of a rechargea- 
ble implantable medical device 20. The implantable 

40 medical device 20 with external recharging coil compris- 
es a housing 60, electronics 62, a rechargeable power 
source 52, and a recharging coil 66. Some versions of 
the implantable medical device 20 will also have a ther- 
apy connection 68. The therapy connection 68 can be 

45 any type of therapy connection 68 such as a stimulation 
feedthrough, a drug infusion port, a physiological sen- 
sor, and the like. The housing 60 has an interior cavity 
70, a proximal face 72, and at least one electrical 
feedthrough 74. The proximal face 72 when implanted 

so is positioned towards the patient's skin. The electrical 
feedthroughs 74 include at least one recharge 
feedthrough 76 that can be located anywhere on the 
housing 60 such as located on the housing proximal 
face 72. The housing 60 is also configured to carry the 

55 recharging coil 66. In some embodiments the housing 
60 has alignment details 78 and housing attachment de- 
tails 80 to facilitate attaching the recharging coil 66 to 
the housing 60. Housing attachment details 80 can also 
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serve as housing alignment details 78 and vice versa. 
The housing alignment details 78 and housing attach- 
ment details 80 have geometries to accomplish their 
purpose such as latches, barbs, polymer anchors, and 
the like. The housing 60 is manufactured from a biocom- 
patible material such as titanium, epoxy, ceramic, and 
the like. The housing 60 contains electronics 62. 
[0011] The electronics 62 are carried in the housing 
interior cavity 70 and configured to perform a medical 
therapy such as neuro stimulation, cardiac pacing, de- 
fibrillation, drug delivery, or a related function such as 
data recording. The electronics 62 can also include a 
telemetry coil carried in the housing interior cavity 70 to 
receive telemetry messages from sources such as a 
programmer 26. The electronics 62 are coupled to the 
rechargeable power source 52. 
[0012] The rechargeable power source 52 is carried 
in the housing interior cavity 70 and coupled to the elec- 
tronics 62. The rechargeable power source 52 can be a 
physical power source such as a spring or micro-gener- 
ator, an electrical power source such as a capacitor or 
super capacitor, or a chemical power source such as a 
battery. The battery can be a hermetically sealed re- 
chargeable battery such as a lithium ion (Li + ) battery and 
the like. The rechargeable power source 52 can include 
both an electrical and chemical storage device. The re- 
chargeable power source 52 can be coupled to both the 
electronics 62 and the recharging coil 66. 
[0013] In one recharging coil 66 positioning embodi- 
ment, the recharging coil 66 is carried on the housing 
proximal face 72 and coupled through the housing elec- 
trical feedthrough 74 to the electronics 62 and recharge- 
able power source 52. The recharging coil 66 serves as 
a means for recharging the rechargeable power source 
52. The recharging coil 66 is a wire coil having at least 
two leads configured to receive a recharging signal. The 
recharging coil 66 can have coil alignment details 82 and 
coil attachment details 84. The coil alignment details 82 
can also serve as coil attachment details 84 and vice 
versa. The recharging coil 66 can be centrally located 
on the housing proximal face 72. The recharging coil 66 
can be configured for multiplexing as a telemetry coil for 
communications between a programmer 26 and the im- 
plantable medical device 20. The recharging coil 66 is 
manufactured from a material with electromagnetic 
properties such as copper wire, copper magnet wire, 
copper litz woven wire, gold alloy, and the like. The re- 
charge coil 66 can be manufactured from a wide variety 
of wire sizes such as wire diameters in the range from 
about 0.0127 cm (36 AWG, American Wire Gauge) to 
0.0635 cm (22 AWG), or any other suitable diameter. 
The recharging coil 66 can be carried on the housing 60 
by mechanical attachment, chemical attachment, or a 
combination of both mechanical and chemical attach- 
ment. 

[0014] In one recharging coil 66 attachment embodi- 
ment, the recharging coil 66 is mechanically attached to 
the housing 60 by the coil alignment details 82 and coil 



attachment details 84 engaging housing alignment 78 
and housing attachment details 80. In another embodi- 
ment, the recharging coil 66 can also be carried in a coil 
carrier 86. The coil carrier 86 has carrier alignment de- 
5 tails 88 and carrier attachment details 90, and the align- 
ment details 88 can also function as the attachment de- 
tails 90 and vice versa. The coil carrier 86 permits the 
assembly of the coil 66 in the coil carrier 86 to facilitate 
alignment of the coil 66 and insert molding of the coil 66 

10 and coil carrier 86 to the proximal face 72 of the medical 
device 20. The recharging coil 66 is placed in the coil 
carrier 86 and then the coil carrier 86 engages alignment 
78 and attachment details 80 on the housing 60 to attach 
the recharging coil 66 and coil carrier 86 to the housing 

15 60. The coil carrier 86 can be separate or the coil carrier 
86 can be combined with another structure. 
[0015] In another recharging coil 66 attachment em- 
bodiment, a coil cover 92 is used to cover the recharging 
coil 66 or cover the coil carrier 86 and recharging coil 

20 66. The coil cover 92 has at least one cover alignment 
detail 94 and at least one cover attachment detail 96. 
The cover alignment details 94 can also serve as a cover 
attachment details 96 and vice versa. The coil cover 92 
can be manufactured from an opaque material to facili- 

25 tate product marking. The coil cover 92 can be config- 
ured to attach over the recharging coil 66 once the re- 
charging coil 66 is attached to the housing 60. The coil 
cover 92 can also be configured to be used in combina- 
tion with a coil carrier 86. The coil cover 92 can be at- 

30 tached after the coil carrier 86 once the coil 66 has been 
attached to the housing 60. The coil cover 92 can be 
placed over the coil carrier 86 and then both the coil cov- 
er 92 and coil carrier 86 attached to the housing 60. A 
coil assembly 98 can be created by combining the coil 

35 cover 92 with the coil carrier 86 containing the coil 66 
and hermetically sealing the components together. 
Once the recharge coil 66 is mechanically attached to 
the housing 60 alone or in some versions with a coil car- 
rier 86, or in other versions with a coil cover 92, a her- 

40 metic seal is typically formed. 

[0016] The hermetic seal 100 is formed between com- 
ponents attached to the housing 60 and the housing 60 
depending upon the version of the invention. When the 
recharging coil 66 is attached to the housing 60, the her- 

45 metic seal 1 00 is formed between the recharging coil 66 
and the housing 60 to include the electrical connection 
102 between the recharging coil 66 and the recharge 
feedthrough 76. When the recharging coil 66 is placed 
in a coil carrier 86 and attached to the housing 60, the 

50 hermetic seal 100 includes both the recharging coil 66 
and the coil carrier 86. When a coil cover 92 is used, the 
hermetic seal 100 is formed between the coil cover 92 
and the housing 60, and there can also be an additional 
hermetic seal between the recharging coil 66 and the 

55 housing 60. The hermetic seal 100 can be formed in a 
wide variety of ways including applying a polymer to the 
coil 66 attached to the housing 60, placing the housing 
60 including the attached coil 66 in a hermetic retention 
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sleeve 1 04 and then forming a hermetic seal 1 00 around 
the opening where the housing 60 with attached coil 66 
was inserted into the retention sleeve 104. The retention 
sleeve 104 can be of any biocompatible material suita- 
ble for the purpose such as silicone rubber, polysulfone, 
polyurethane, and the like. The recharging coil 66 can 
also be chemically attached to the housing 60. 
[0017] In another recharging coil 66 attachment em- 
bodiment, the recharging coil 66 is chemically attached 
to the housing 60 using a biocompatible polymer. When 
the recharging coil 66 is chemically attached to the 
housing 60, the chemical attachment itself can form a 
hermetic seal 100 or a separate hermetic seal 100 can 
be formed between the recharging coil 66 and the hous- 
ing 60. The recharging coil 66 can be attached to the 
housing 60 by encapsulation with a polymer. The re- 
charging coil 66 can also be attached to the housing 60 
by overmolding with a polymer. The overmolding can be 
accomplished in an in situ mold. Many versions of the 
implantable medical device 20 with external recharge 
coil 66 are possible. 

[0018] The following embodiments of the implantable 
medical device 20 with external coil 66 are discussed 
for illustrative purposes. Other embodiments of the in- 
vention are possible. FIGS 5a - 5b show an embodiment 
with a coil cover 92, and a coil carrier 86. FIGS. 6a - 6b 
show an embodiment with another version of a coil cov- 
er 92. FIGS. 7a - 7b show another embodiment with an- 
other version of a coil cover 92, and another version of 
a coil carrier 86 with a carrier alignment detail 88 that 
engages the recharging coil 66. FIGS. 8a - 8b show an- 
other embodiment with another version of a coil cover 
92. 

[0019] FIGS. 9a and 9b show another recharging coil 
66 positioning embodiment. FIG. 9a shows an external 
recharging coil 66 configured to be carried on the med- 
ical device 20, and FIG. 9b shows an external recharg- 
ing coil 66 configured to be positioned remotely from the 
medical device 20. The recharging coil 66 is carried in 
a coil assembly 98 that is hermetically sealed. The coil 
assembly 98 is configurable to a first position on the 
proximal face 72 of the medical device 20 and coupled 
through the housing electrical feedthrough 74 to the 
electronics 62. When positioned on the proximal face 
72, the coil assembly 98 is attached with a mechanical 
fastener such as a spring rail and groove. The coil as- 
sembly 98 is also configurable to a second position re- 
mote from the medical device 20 and coupled with a re- 
mote lead 106 through the housing electrical 
feedthrough 74 to the rechargeable power source 52. 
When the coil assembly 98 is positioned remote from 
the medical device 20, the mechanical fastener can be 
removed. With this embodiment, the implanting clinician 
can decide whether the recharging coil 66 should be at- 
tached to the proximal face 72 of the medical device 20 
or positioned remotely from the medical device 20 for 
benefits such as ease of access by the patient. Position- 
ing the recharging coil 66 away from the housing 60 also 



can reduce eddy currents induced into the housing 60 
during recharging. 

[0020] FIG. 10 shows a method of attaching an exter- 
nal recharging coil 66 to an implantable medical device 

5 20. The method comprises the following elements. 
Aligning 108 the recharging coil 66 by having at least 
one coil alignment detail 82 with at least one housing 
alignment detail 78 located on a housing proximal face 
72. Attaching 110 the recharging coil 66 by coupling at 

10 least one coil attachment detail 84 to at least one hous- 
ing attachment detail 80. Connecting 1 1 2 electrically the 
recharging coil 66 to a coil feedthrough 76 carried on 
the housing 60. Sealing 114 hermetically the recharging 
coil 66 to the housing proximal face 72. The method can 

15 also include covering a recharging coil 66 substantially 
with a coil cover 92 having at least one cover attachment 
detail 96 configured to couple with at least one housing 
attachment detail 80. When a coil cover 92 is used, at 
least a portion of the hermetic seal 100 is typically 
formed after the coil cover 92 is attached to the housing 
60. 

[0021] Another version of the method for attaching an 
external recharging coil 66 to an implantable medical 
device 20 uses a coil carrier 86. The coil carrier 86 can 
be a separate structure or can be another structure such 
as a coil cover 92 that also functions as a coil carrier 86. 
The coil carrier 86 assists in aligning the recharging coil 
66 with the housing proximal face 72, and can simplify 
assembly processes. Aligning the recharging coil 66 
having at least one coil alignment detail 82 with at least 
one carrier alignment detail 88. Aligning the coil carrier 
86 having at least one carrier alignment detail 88 with 
at least one housing alignment detail 78. Attaching the 
coil carrier 86 containing the recharging coil 66 by cou- 
pling at least one carrier attachment detail 90 to at least 
one housing attachment detail 80. Connecting electri- 
cally the recharging coil 66 to a coil feedthrough 76 car- 
ried on the housing 60. Sealing hermetically the re- 
charging coil 66 to the housing proximal face 72. The 
method can also include covering the coil carrier 86 con- 
taining the recharging coil 66 substantially with a coil 
cover 92 having at least one cover attachment detail 96 
configured to couple with at least one housing attach- 
ment detail 80. When a coil cover 92 is used, at least a 
portion of the hermetic seal 100 is formed after the coil 
cover 92 is attached to the housing 60. 



Claims 

50 

1 . An implantable medical device (20) with external re- 
charging means (66), comprising: 

a housing (60) having an interior cavity (70) and 
55 an electrical feedthrough (76); electronics (62) 

carried in the housing interior cavity, the elec- 
tronics configured to 

perform a medical therapy; 
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a rechargeable power source (52) carried in the 
housing interior cavity and electrically 

coupled to the electronics; and, 
means (66) for recharging carried externally to 
the housing and electrically coupled 

rechargeable power source (52). 

2. The implantable medical device as in claim 1 
wherein the means for recharging is a recharging 
coil (66) carried substantially on the housing proxi- 
mal face (72). 

3. The implantable medical device as in claim 2 
wherein the recharging coil (66) is centrally located 
on the housing proximal face (72). 

4. The implantable medical device as in any preceding 
claim wherein the means for recharging is a re- 
charging coil (66) mechanically attached to the 
housing (60). 

5. The implantable medical device as in claim 2, 3 or 
4, further comprising a coil cover (92) that carries 
the recharging coil (66) and attaches to the housing 
(70). 

6. The implantable medical device as in claim 5, fur- 
ther comprising at least one cover alignment detail 
(94). 

7. The implantable medical device as in claim 5, or 6 
further comprising at least one cover attachment 
detail (96). 

8. The implantable medical device as in claim 5, 6 or 
7, further comprising a biocompatible polymer to 
create a hermetic seal between the coil cover (92) 
and the housing (60). 

9. The implantable medical device as in any of claims 
2 to 8, further comprising a coil alignment carrier 
(86) for carrying the coil, the coil alignment carrier 
positioned between the coil cover and the housing, 

10. The implantable medical device as in claim 9 
wherein the coil alignment carrier (86) is hermeti- 
cally sealed to the coil cover to form a coil assembly 
(98). 

11. The implantable medical device with external re- 
charging coil as in claim 2 or 3 wherein the recharg- 
ing coil (66) is attached to the housing (60) by en- 
capsulation with a polymer. 

12. The implantable medical device as in claim 2 or 3 
wherein the recharging coil (66) is attached to the 
housing by overmolding with a polymer. 



13. The implantable medical device as in claim 12, 
wherein the overmolding is accomplished in an in 
situ mold. 

5 14. The implantable medical device as in claim 4 
wherein the recharging coil (66) is mechanically at- 
tached to the housing with a retention sleeve. 

15. The implantable medical device as in claim 14 
10 wherein the retention sleeve is hermetically sealed 

to the housing. 

16. An implantable medical device as claimed in claim 
1 , wherein said means for recharging comprises a 

15 recharging coil (66) carried in a coil assembly (98) 
that is hermetically sealed, the coil assembly con- 
figurable to a first position on the proximal face of 
the medical device and electrically coupled through 
the housing electrical feedthrough to the electron- 
ic? ics, and the coil assembly configurable to a second 
position remote from the medical device and elec- 
trically coupled through the housing electrical 
feedthrough to the rechargeable power source. 

25 17. The implantable medical device with external re- 
charging coil as in claim 16 wherein the recharging 
oil is implanted in a location in relation to the hous- 
ing for ease of access by a patient. 

30 18. The implantable medical device with external re- 
charging coil as in claim 16 or 17 wherein the re- 
charging coil is positioned away from the housing 
such as to reduce eddy currents induced into the 
housing during recharging. 

35 

19. The implantable medical device as in claim 16, 17 
or 18, further comprising a remote lead for electri- 
cally coupling the coil assembly from a second po- 
sition to the housing electrical feedthrough. 

40 

20. The implantable medical device as in any preceding 
claim wherein the electrical feedthrough (76) in- 
cludes a recharge feedthrough located on the hous- 
ing proximal face. 

45 

21 . The implantable medical device as in any preceding 
claim, further comprising at least one housing align- 
ment detail (78). 

50 22. The implantable medical device as in any preceding 
claim, further comprising at least one housing at- 
tachment detail (80). 

23. The implantable medical device as in any preceding 
55 claim wherein the rechargeable power source (52) 

is a electrical storage device. 

24. The implantable medical device as in any of claims 
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1 to 23 wherein the rechargeable power source (52) 
is a chemical storage device. 

25. The implantable medical device as in any preceding 
claim further comprising a telemetry coil (48) carried 
in the housing interior cavity (70). 

26. The implantable medical device as in any preceding 
claim wherein the means for recharging is config- 
ured for multiplexing as a telemetry coil for commu- 
nications between a programmer and the electron- 
ics. 

27. The implantable medical device as in any preceding 
claim wherein the medical device is selected from 
the group consisting of: a neuro stimulator, a pace- 
maker, a defibrillator, drug delivery pump, and a di- 
agnostic recorder. 

28. An external recharging coil for an implantable med- 
ical device, comprising: 

a wire coil (66) configured to receive a recharg- 
ing signal; 

at least two leads attached to the wire coil for 
electrically connecting the wire coil to the im- 
plantable medical device; and, 
at least one coil alignment detail (82) config- 
ured for aligning the wire coil with a housing 
proximal face (72). 

29. The external recharging coil as in claim 28, further 
comprising a polymer seal configured to hermetical- 
ly seal the wire coil to the housing proximal face. 

30. The externa! recharging coil as in claim 28 or 29, 
further comprising a coil cover (92) that carries the 
wire coil. 



housing proximal face. 

33. The method as in claim 32, further comprising cov- 
ering a recharging coil (66) substantially with a coil 
cover (92) having at least one cover attachment de- 
tail (96) configured to couple with at least one hous- 
ing attachment detail. 

34. A method of attaching an external recharging coil 
to an implantable medical device, comprising: 

aligning the recharging coil (66) having at least 
one coil alignment detail with at least 
one coil carrier alignment detail; 
attaching the coil carrier containing the re- 
charging coil by coupling at least one coil 

carrier attachment detail to at least one 
housing attachment detail; 
connecting electrically the recharging coil to a 
coil feedthrough carried on the 

housing; and, 
sealing hermetically the coil carrier containing 
the recharging coil to the housing 
proximal face. 

The method as in claim 34, further comprising cov- 
ering a coil carrier containing the recharging coil 
substantially with a coil cover having at least one 
cover attachment detail configured to couple with at 
least one housing attachment detail. 
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31. The external recharging coil as in claim 28, 29 or 40 
30, further comprising a coil carrier (86) for posi- 
tioned between the coil cover and the alignment de- 
tail. 



32. A method of attaching an external recharging coil 45 
to an implantable medical device, comprising: 

aligning the recharging coil (66) having at least 
one coil alignment detail (82) with at least 

one housing alignment detail (78) located 50 
on a housing proximal face (72); attaching the 
recharging coil by coupling at least one coil at- 
tachment detail (84) to at 

least one housing attachment detail (80), 
connecting electrically the recharging coil to a 55 
coil feedthrough carried on the 

housing; and, 
sealing hermetically the recharging coil to the 
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